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A L T H O U G H T H E PERIODONTAL EFFECTS of nonfunction 
have been studied extensively, the histologic and clinical 
significance of nonfunction remains unclear. Studies of 
humans1-14 and animals1 5 - 2 0 indicate that nonfunction 
leads to narrowing of the periodontal membrane and 
loss of functional orientation of the principle fibers. In 
humans5,8 , 9, 12, 2 1 and monkeys20' 2 2 an increase in thick-
ness of cementum has been reported associated with 
nonfunction. The supporting bone of nonfunctional 
teeth in humans1' 2' 5 , 1 1 ,12, 2 3 and rats 1 7 , 2 4 exhibits in-
creased size of marrow spaces and thin trabeculae. 
There is evidence of crestal apposition of bone adjacent 
to supra-erupted nonfunctional teeth both in humans13 
and monkeys.20 Both crestal apposition25'26 and resorp-
tion15' 1 7 ' 2 4 have been reported with nonfunction in 
rodents. Increased calculus retention on nonfunctional 
teeth has been observed in humans.11 The periodontal 
status in animals varied from minimal inflammation,15'17 
pocket depth,17' 2 0 and recession,20' 2 6 to varying de-
grees of ulceration and inflammation,24 increased pocket 
depth,15 and recession.15 No difference in the degree of 
inflammation between functional and nonfunctional 
teeth was observed in monkeys.20 
The lack of agreement concerning the relationship 
between degrees of gingival inflammation and nonfunc-
tion, and the unsolved significance of nonfunction in 
pocket formation, gingival recession, and loss or gain of 
bone at the alveolar crest, indicates a need for further 
studies under better controlled experimental conditions 
than the previously reported observations of rather sub-
jective nature. 
MATERIAL AND EXPERIMENTAL METHODOLOGY 
Five adult rhesus monkeys (four females and one 
male) with all teeth including third molars present 
were selected for the study. The animals all had some 
supra and subgingival calculus, and mild to moderately 
severe gingivitis. The two oldest animals (according to 
amount of occlusal wear of the third molars) had in-
cipient periodontitis with pockets generally 3-4 mm 
deep. 
In order to equalize the experimental conditions as 
much as possible, the teeth of all monkeys were scaled 
and polished two to three weeks prior to the experi-
mental procedures. 
Casts of the teeth, roentgenograms and color photo-
graphs were obtained. Then all mandibular teeth on the 
left side (#17-24) were extracted for all the monkeys, 
leaving the left maxillary teeth (#9-16) without func-
tional antagonists, while all teeth on the right side were 
left in normal function to serve as controls. 
The animals received a routine diet of Purina Mon-
key Chow* throughout the experimental period and 
there was no remarkable loss or gain of weight. One 
animal (female) died of unknown causes 415 days 
after the extraction of the teeth. The rest of the animals 
were sacrificed respectively at 23, 89, 189 and 561 
days following the extraction. 
The jaws and teeth were fixed in 10% formalin, 
divided in blocks of two teeth, decalcified and em-
bedded in celloidin. Serial buccolingual sections at 8 
microns were cut through the blocks and saved in 
numerical order. Thirty sections from each tooth, 10 
sections apart, were stained with hematoxylin and eosin 
and used to survey for the most suitable area of each 
tooth to be measured. After the field had been selected, 
additional sections from that area were stained. 
Histometric measurements and cell counts were sam-
pled from teeth #10, 12-16 on the experimental side 
and #1-5 and #7 on the control side. The maxillary 
central incisors (#8 and 9), were excluded since the 
rhesus monkeys chew with some lateral excursions, 
meaning that function and nonfunction would overlap 
in this area. The maxillary cuspids (#6 and 11) also 
were omitted because of the marked anatomical and 
functional differences of these teeth in monkeys and 
humans. 
On the basis of a pilot study of numerous sections 
from a few teeth, it was determined that measurements 
from five selected central sections of each tooth with 
at least two-thirds of the length of the root containing 
pulp tissues, provided representation of acceptable sig-
nificance of the buccal and palatal periodontal tissues. 
These five sample sections were selected from equal 
intervals as far as possible from each other after re-
viewing all central sections of the teeth which contained 
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FIGURE 1. Schematic drawing of the sampling sites for the 
histometric measurements. 
pulp in 2/3 or more of the length of the root. The buc-
cal samples of the maxillary molars were all from the 
mesiobuccal roots. 
Seven histometric measurements were obtained from 
each of the sampled sections as illustrated in Figure 1. 
A l l vertical or longitudinal measurements were oriented 
parallel to the surface of the dentin, and the horizontal 
measurements were made perpendicular to the dentin 
surface. The letter designations from " A " to " G " stand 
for the following distances: " A " for the distance be-
tween the free gingival margin and the apical end of 
the epithelial attachment, " B " is the distance from the 
cementoenamel junction to the apical end of the epi-
thelial attachment, " C " is the distance between the 
cementum enamel junction and the tip of the alveolar 
crest. " D " is the width of the periodontal membrane, 
and " E " the thickness of the cementum—both measure-
ments 0.2745 mm apically to the alveolar crest. The 
width of the periodontal membrane (F) and the thick-
ness of the cementum (G) were also measured at the 
midpoint of the functional root (midpoint of the dis-
tance from the alveolar crest to the apex of the root). 
A screw micrometer eyepiece,* was calibrated to a 
FIGURE 2. Schematic drawing of the sampling sites for the 
inflammatory indices. 
4 x objective lens at a magnification of 50 X . Each of 
the measurements was recorded from the micrometer 
eyepiece and converted into millimeters using the cali-
bration factor of one drum interval equal to 0.000915 
mm. 
The severity of inflammation was assessed in five 
specifically located areas (Fig. 2) in each of the sam-
pled sections. The locations of these areas (Fig. 2) 
were: I.I.1, under the surface gingival mucosa one-tenth 
of the thickness of the gingival connective tissues at a 
distance two-thirds of the length from the gingival mar-
gin to the apical end of the epithelial attachment; I.I. 2 
is immediately subjacent to the crevicular epithelium, at 
two-thirds of the distance from the free gingival margin 
to the apical end of the epithelial attachment; I.I. 3 is 
immediately apically to the apical end of the epithelial 
attachment; I.I. 4 is tangential to the alveolar crest at the 
center of a line bisecting the alveolar process at a dis-
tance of 0.549 mm apically to the most coronal projec-
tion of the crest; I.I. 5 is at the middle of the crestal part 
of the periodontal membrane at a distance of 0.2745 
mm apically to the most coronal projection of the al-
veolar crest. 
The cell counts in these areas were made through a 
square 10 X 10 grid* in the eyepiece, and at a magnifi-
cation of 1,000 with oil immersion. The focal length 
* Ernst Leitz Co., 468 Park Avenue, East, New York, New 
York. *Bausch and Lomb Optical Company, Rochester, New York. 
750 Pihlstrom and Ramfjord J. Periodont. December, 1971 
was not altered during cell counting for any one field, 
since it was found in a pilot study that varying the level 
of focus would alter the cell count. First all cells within 
the field of the grid were counted except for the intra-
vascular cells. Then all inflammatory cells within the 
same field were counted. No attempt was made to 
differentiate type of inflammatory cells. An inflamma-
tory index (I.I.) for each of the sampled areas was 
computed by dividing the number of inflammatory 
cells by the total number of cells and multiply by 100. 
A mean inflammatory index (I.I.x) was also calculated 
from the five sample indices. 
A total of 521 sections from the five animals were 
selected on the basis of the described criteria and sub-
jected to all listed measurements and cell counts. Thus 
there were four variables (functional status, time, tooth 
number and buccal or lingual surfaces) for any single 
measurement or inflammatory index. 
The means and standard deviations were calculated 
for each of the measurements and inflammatory indices. 
Correlation coefficients between each of the measure-
ments were also calculated, but for these correlation 
coefficients the measurements were not classified ac-
cording to experimental variables (functional status, 
time, tooth number and surface). 
The means, standard deviation, and standard error of 
the means were calculated with respect to three of the 
four experimental variables (functional status, time, and 
surface) for all measurements except the width of the 
periodontal membrane and cementum thickness just 
apical to the alveolar crest (measurements D and E , 
Fig. 1). Experimental variation due to tooth number 
was not considered, since all teeth were either classified 
as functional or nonfunctional. This method of classifi-
cation resulted in a large sample size taken from six 
nonfunctional and six functional teeth in each animal. 
Analysis of variance was used to test for significance 
between means in the groups of sections examined. 
RESULTS 
The means, standard deviations, and sample size 
(number of sections) are presented in Table 1. The 
large standard deviation in some of the measurements 
is expected since for this portion of the analysis, the 
measurements were not classified with respect to the 
experimental variables of functional status, time, tooth 
number or tooth surface. 
Table 2 presents selected findings of the correlation 
coefficients between pairs of measurements and indices 
of inflammation. 
The means and results of analysis of variance with 
respect to functional status and surface (buccal or 
TABLE 1 
Means and Standard Deviations for the Linear Measurements 
(A-G), Figure 1, and the Indices of Inflammation (I.I.), 
Figure 2, Without Respect to Experimental Variables 
Standard Number of 
Measurements Mean (mm) Deviation Sections 
A 1.404211 .497846 507 
B 1.066639 .792241 514 
C 1.645399 .844769 518 
D .159708 .110743 517 
E .102973 .049438 509 
F .099039 .050992 488 
G .156434 .102047 473 
Index of Standard Number of 
Inflammation Mean Deviation Sections 
I.I.1 14.4 18.2 507 
I.I.2 49.5 23.0 509 
I.I.3 15.7 16.3 510 
I.I.4 1.6 3.2 513 
LI.5 6.2 10.8 518 
I.I.x 17.4 8.6 501 
TABLE 2 
Correlation Coefficients Between Selected Measurements and 
Indices of Inflammation (I.I.) Without Respect 
to Experimental Variables 
Measurement Number of Correlation 
Pairs Sections Coefficients Significance 
I.I.5-D 517 0.333 p < .0005 
G-F 472 0.111 P<.01 
D-E 509 -0.013 P> .05 
I.I.5-E 509 -0.087 p < .025 
B-C 514 0.815 p < .0005 
A-C 507 0.267 p < .0005 
I.I.4-C 513 0.070 P>.05 
I.I.5-C 501 0.225 p < .0005 
I.I.2-B 509 0.116 p < .005 
I.I.3-B 509 0.146 p < .005 
I.I.--B 501 0.247 p < .0005 
palatal) are presented in Table 3 for the linear mea-
surements and Table 4 for the indices of inflammation. 
Periodontal Membrane 
The mean width of the periodontal membrane at the 
mid-point of the root (F) was less in nonfunctional 
than functional teeth (Table 3). Although the differ-
ences were greater for the palatal than for the buccal 
measurements, both differences were statistically sig-
nificant (p < .01). 
Experimental time did not have any consistent effect 
on the mean width of the periodontal membrane of 
functional teeth, but teeth without functional antago-
nists for 89 to 561 days had a mean width of the perio-
dontal membrane approximately one-half to two-thirds 
that of teeth without function for 23 days. 
751 Periodontal Nonfunction Volume 42 
Number 12 
Table 3 
Means i n mm. and. Analysis of Variance with Respect to 
Functional Status and Surface for Linear Measurements (See F i g . l ) 
Distances F G A B C 
Non-functional 
buccal surface [. 084] [.146] [ 1.239] 1.147 2.069] 
Functional 




**{ 1.519. [ 1.179 [ 1.1472] 
Non-functional 
palata l surface [.070] 
*-
[.196] [ 1.429 • < [1.147] 1.891' 
Functional 
pa lata l surface .119. .158. 1.440 
}* 
[ 0.785] [1.185] 
Difference between these means i s s t a t i s t i c a l l y significant 
at P < .01. 
Difference between these means i s s t a t i s t i c a l l y significant 
at P < .05. 
Table 4 
Means and Analysis of Variance with Respect to Functional 
Status and Surface for Indices of Inflammation (See F i g . 2 ) . 
Inflammatory 
Indices ( I . I . 1 ) ( I . I . 2 ) ( I . I . 3 ) ( I . I . 5 ) ( I . I . - ) 
Non-functional 
[55.7 buccal surface 25.6 [21.7] 1.8 5.4 [22.1] 
>-* 
*-Functional 
[7.6 18.0-buccal surface 15.5. 53.4 * 12.9- 1.7 
Non-functional 
.17.6' [l6.6] p a l a t a l surface * [11.9] 1.9 7.9] -
} * 
Functional 
13.4] p a l a t a l surface 5.8_ 45.4 10.8] 1.0 [3.7] 
Difference between these means i s s t a t i s t i c a l l y s igni f icant 
at P < .01. 
Difference between these means i s s t a t i s t i c a l l y s igni f icant 
at P < .05. 
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There was no significant difference in the mean in-
flammatory index in the periodontal membrane just 
apical to the alveolar crest (I.I. 5) between functional 
and nonfunctional teeth on the buccal surface (Table 
4 ) . However, on the palatal surface of nonfunctional 
teeth, the mean inflammatory index at this location was 
significantly greater than the corresponding surface of 
the functional teeth (by 4.2 index units, p < .01, Ta-
ble 4 ) . 
There was no significant difference in the mean in-
flammatory index in the periodontal membrane just 
apical to the alveolar crest (I.I. 5) between the buccal 
and palatal surfaces of nonfunctional teeth (Table 4 ) . 
The mean inflammatory index just apical to the alveolar 
crest ( I .L 5 ) was, however, significantly greater on the 
buccal than the palatal surface of functional teeth (by 
3.9 index units, p < .01, Table 4 ) . 
Experimental time did not have any consistent effect 
on the inflammatory index in the periodontal membrane 
(I.I .5) when functional and nonfunctional teeth were 
considered as a group. 
A low positive correlation coefficient (.333, p 
< .0005) between the index of inflammation in the 
periodontal membrane ( I .L 5 ) and the width of the 
periodontal membrane at the same location (measure-
ment D ) was found (Table 2) . 
The periodontal membrane of nonfunctional teeth in 
animals of longer experimental time periods demon-
strated a marked degree of atrophy with total loss of 
functional orientation of fiber bundles. The connective 
tissue cells of the periodontal membrane in nonfunc-
tional teeth were also orientated parallel to the long 
axis of the teeth. The decrease in width of the perio-
dontal membrane as well as the structural alterations 
are demonstrated in Figures 3 and 4. 
Cementwn 
The mean thickness at the mid-point of the root 
(G) was significantly greater in nonfunctional than 
functional teeth (Table 3) . The increase was greater 
when palatal surfaces were compared than when buccal 
surfaces were compared, but both were statistically 
significant. The mean thickness of cementum was also 
significantly greater on the palatal surface when both 
functional and nonfunctional teeth were compared 
(Table 3) . 
Experimental time did not have any consistent effect 
on the cementum thickness at the mid-point of the root 
when the functional or nonfunctional teeth were con-
sidered as a group. 
A very low positive coefficient of correlation (.111, 
p < .01) was found between the cementum thickness 
FIGURE 3. Periodontal membrane of functioning tooth 
(#2) at the midpoint of the mesiobuccal root from the 561 
day animal. Original magnification X365. 
FIGURE 4. Periodontal membrane of nonfunctioning tooth 
(#15) at the midpoint of the mesiobuccal root from the 561 
day animal. Original magnification same as for Figure 4 
(X365). 
(G) at the mid-point of the root and the width of the 
periodontal membrane (F) at the same location (Table 
2) . There was no significant correlation between the 
cementum thickness just apical to the alveolar crest ( E ) 
and the width of the periodontal membrane (D) at the 
same location. The index of inflammation in the perio-
dontal membrane just apical to the alveolar crest (I.I. 5) 
and the cementum thickness ( E ) at this location had a 
very low negative coefficient of correlation ( — .087, 
p < .025, Table 2) . 
Bone 
The position of the alveolar crest, as measured from 
the cementoenamel junction (C, Table 3) was located 
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significantly more apically on nonfunctional than func-
tional teeth. The difference was greater when palatal 
surfaces were compared (,706mm) than when buccal 
surfaces were compared (,597mm), but both were 
statistically significant. 
The alveolar crest of functional teeth was located 
more apically on the buccal surface than on the palatal 
surface. On the nonfunctional teeth, there was no sig-
nificant difference in the mean distance from the ce-
mentoenamel junction to the alveolar crest when sur-
faces were compared (Table 3) . 
Experimental time did not have any consistent effect 
on the mean height of the alveolar crest relative to the 
cementoenamel junction. 
A very high positive correlation coefficient (.815, 
p < .0005) was found between the distance from the 
cementoenamel junction to the most apical location of 
the epithelial attachment (B) and the distance from the 
cementoenamel junction to the alveolar crest (C, Ta-
ble 2) . The distance from the cementoenamel junction 
to the alveolar crest (C) was correlated in a rather low 
degree (.267, p < .0005, Table 2) with the distance 
from the free gingival margin to the most apical loca-
tion of the epithelial attachment ( A ) . 
The height of the alveolar crest relative to the ce-
mentoenamel junction (C) was not significantly cor-
related to the index of inflammation at the alveolar crest 
(I.I.4, Table 2) . A low positive correlation coefficient 
(.225, p < .0005, Table 2) was found between the 
distance from the cementoenamel junction to the al-
veolar crest (C) and the mean index of inflammation 
(I.I.x, Table 2) . 
The mean inflammatory index at the alveolar crest 
(I.I. 4) was not significantly different between func-
tional and nonfunctional teeth when buccal and palatal 
surfaces were compared. There was no significant dif-
ference in the inflammatory indices at the alveolar crest 
(I.I .4) between surfaces of functional or nonfunctional 
teeth (Table 4) . 
Gingiva 
The mean distance from the free gingival margin to 
the most apical location of the epithelial attachment 
( A ) was significantly greater (.280 mm, p < .01) on 
functional than nonfunctional teeth when the buccal 
surfaces were compared (Table 3) . On the palatal sur-
faces however, there was no significant difference in 
this measurement between functional and nonfunctional 
teeth. 
The mean distance from the free gingival margin to 
the most apical location of the epithelial attachment 
( A ) was greater (.190 mm, p < .05) on the palatal 
than the buccal surface on nonfunctional teeth (Table 
3) . No significant difference was found between sur-
faces on the functional teeth with respect to this mea-
surement. 
The mean distance from the cementoenamel junction 
to the most apical location of the epithelial attachment 
(B) was significantly greater on nonfunctional than 
functional teeth (.362 mm, p < .01, Table 3) when 
palatal surfaces were compared. No significant differ-
ence in this measurement was found between functional 
and nonfunctional teeth when the buccal surfaces were 
compared (Table 3) . 
The mean distance from the cementoenamel junction 
to the most apical location of the epithelial attachment 
(B) was significantly greater (.394 mm, p < .01, Ta-
ble 3) on the buccal than the palatal surface of func-
tional teeth. No significant difference between means of 
this measurement on the buccal and palatal surfaces of 
the nonfunctional teeth was found (Table 3) . 
Fairly low coefficients of correlation were observed 
between the distance from the cementoenamel junction 
to the most apical location of the epithelial attachment 
(B) and the indices of inflammation from various loca-
tions (I.I. 2, I.I.3 and I.I.7, Table 2 ) . 
The mean inflammatory indices from location I.I.1 
and I.I.1, (See Fig. 1) in the gingiva of the nonfunc-
tional teeth were significantly greater than the indices 
from the gingiva of functional teeth at both for buccal 
and palatal surfaces (Table 4) . 
The mean index of inflammation under the oral sur-
face of the gingiva I.I.1 was significantly greater on the 
buccal than the palatal surfaces of both functional and 
nonfunctional teeth (Table 4) . 
There was no significant difference in the mean in-
flammatory indices from the locations just apical to the 
epithelial attachment (I.I. 3) between buccal and palatal 
surfaces of functional teeth, but the mean index of in-
flammation from this location was significantly greater 
on the buccal than the palatal surface of nonfunctional 
teeth (Table 4) . 
The inflammatory indices from the gingiva (I.I.1 and 
I.I.3) of the 561 day animal were greater than for the 
four other animals both when functional and nonfunc-
tional teeth were considered. 
The inflammatory indices adjacent to the epithelial 
attachment (I.I. 2) were not significantly different for 
functional and nonfunctional teeth either when buccal 
or palatal surfaces were compared (Table 4 ) . The in-
flammatory indices at this location were however sig-
nificantly greater on the buccal than the palatal surface 
of both functional and nonfunctional teeth (Table 4 ) . 
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The mean of all inflammatory indices (I.I.X) was 
significantly greater for the periodontal tissue of non-
functional than functional teeth. Although the mean 
difference in the inflammatory indices was greater when 
buccal surfaces were compared than when palatal sur-
faces were compared, both were statistically significant 
(Table 4 ) . The mean inflammatory index was also 
greater on the buccal than the palatal surface of both 
the functional and the nonfunctional teeth (Table 4 ) . 
The 561 day animal had a greater mean inflammatory 
index than the other animals both for the functional 
and the nonfunctional teeth. 
Clinically there appeared to be more plaque, cal-
culus, and gingivitis associated with the nonfunctional 
teeth than with the functional teeth. The nonfunctional 
teeth of animals of longer experimental time periods 
were also hypererupted. 
Clinical observation and color photographs showed 
clearly more plaque, calculus and gingivitis on the non-
functional than associated with the functional teeth. 
The nonfunctional teeth in the 415 and 561 day ani-




The narrowing of the periodontal membrane both 
buccally and palatally with decreased function reported 
in this study agrees with previous observation in hu-
mans 1 - 1 4 and animals. 1 5 - 2 0 The width of the periodontal 
membrane at the midpoint of teeth without antagonists 
for three to six months was about one-half to two-thirds 
of the width of the periodontal membrane of the three-
week experimental teeth. After three months of non-
function, no consistent decrease in width was observed, 
which indicated that the narrowing of the periodontal 
membrane primarily occurred during the first three 
months of nonfunction. 
The spread of gingival inflammation into the cervical 
aspect of the periodontal membrane apparently was 
not affected by the functional status on the buccal side. 
However, on the palatal side there was significantly 
more inflammatory cells entering the periodontal mem-
brane of the nonfunctioning than of the functioning 
teeth. Previous investigators20 have found no such dif-
ference between functioning and nonfunctioning teeth, 
but they did not examine buccolingual sections and did 
not evaluate inflammation mathematically so their find-
ings are not directly comparable with the present study. 
Cleaning effect of mastication in monkeys may effect 
plaque retention more on the palatal than on the buccal 
aspect of the teeth since on the functioning teeth there 
was less inflammation penetrating to the periodontal 
membrane on the palatal than on the buccal side while 
on the nonfunctioning side there was no such difference. 
The observed atrophic changes and loss of functional 
orientation of the periodontal fiber bundles of nonfunc-
tional teeth confirmed previous reports concerning hu-
mans 1- 1 4 and animals. 1 5 - 2 0 
Cementum 
The increased thickness of the cementum at the mid-
point of the roots of nonfunctional compared with func-
tional teeth agrees with previous reports from studies 
in humans5' 8,9, 1 2 , 2 1 and monkeys . 2 0 , 2 2 
There did not appear to be a strong correlation be-
tween the width of the periodontal membrane and the 
thickness of the cementum in the measured areas when 
all teeth were included. However, in nonfunctioning 
teeth the width of the periodontal membrane decreased 
with increase in thickness of the cementum, but the in-
creased thickness of cementum accounted only for a 
small part of the decrease in width of the periodontal 
membrane. 
Bone 
As previously reported in humans, 1 3 macaca cyano-
molgus monkeys, 2 0 and rodents, 2 5 ' 2 6 there was in the 
present study histologic evidence of crestal apposition 
of bone adjacent to the nonfunctional teeth. The non-
functional teeth, especially in the two longest experi-
mental terms, were noticeably hypererupted. However, 
neither the amount of new bone formation nor the dis-
tance of hypereruption could be measured with ac-
ceptable accuracy from the present material. 
Since the distance from the alveolar crest to the 
cementoenamel junction was significantly greater for 
the nonfunctional than for the functional teeth, it ap-
pears that the crestal apposition of bone did not occur 
as fast as the rate of hypereruption. A net loss of al-
veolar support thus resulted for the nonfunctional teeth. 
It is also possible that the increased severity of inflam-
mation around the nonfunctional teeth had interfered 
with the formation of new bone at the crest and thus 
contributed to the increased distance between the al-
veolar crest and the cementoenamel junction of these 
teeth. The very high positive correlation between the 
distance from the cementoenamel junction to the 
apical end of the epithelial attachment, and the dis-
tance from the cementoenamel junction to the alveolar 
crest could be taken to indicate that inflammation had 
lead to increased downgrowth of the epithelial attach-
ment of the nonfunctional teeth and thus also influenced 
the lowering of the bone level. However, when the 
relationships between the locations of the epithelial at-
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tachments and the crests for the buccal and palatal 
aspects of the functioning and nonfunctioning teeth 
were compared it appears that the different levels of 
crestal bone between the functional and nonfunctional 
side must be due to some factors other than the severity 
of their periodontitis. 
The height of the alveolar crest relative to the ce-
mentoenamel junction was not correlated with the in-
flammatory index at the alveolar crest (I.I. 4, F ig . 2) . 
However, there was a low but significant correlation 
between the mean of all inflammatory indices (I.I.r, 
Fig. 2) and the distance from the alveolar crest to the 
cementoenamel junction. 
Crestal bone resorption in the absence of periodontal 
inflammation as reported for ra ts , 1 5 , 1 7 was never ob-
served in the present study. 
The supporting bone of the nonfunctional teeth, espe-
cially from the longer experimental periods, showed 
increased size of marrow spaces and thinner trebeculi 
than on the functioning side as reported previously. 1 , 2,5, 
8, 11, 12, 23 
Gingiva 
The lesser distance from the free gingival margin to 
the apical end of the epithelial attachment on func-
tional than nonfunctional teeth on the buccal side was 
probably related to the hypererupting teeth "outgrow-
ing" part of the pockets, since there was no difference 
between the distances from the cementoenamel junction 
to the apical end of the epithelial attachment of these 
teeth. 
The greatest severity of inflammation was observed 
at the buccal surfaces of the nonfunctional teeth, fol-
lowed respectively by the buccal surfaces of functional 
teeth, the palatal surfaces of nonfunctional teeth, and 
the palatal surfaces of functional teeth. Since plaque 
and calculus were not measured in the present study, it 
can be stated only as a definite observation that the 
nonfunctional teeth had a greater accumulation of 
plaque and calculus than the functional teeth, which 
probably accounted for the differences in gingival in-
flammatory indices between the two sides. 
SUMMARY 
The left mandibular teeth to the midline were ex-
tracted in five adult rhesus monkeys. The monkeys were 
sacrificed after respectively 23, 89, 189, 415 and 561 
days. Decidedly more plaque and calculus accumulated 
on the nonfunctional left maxillary teeth than on the 
functional right maxillary teeth. 
Histometric measurements and computed inflamma-
tory indices from selected areas were compared. 
It was found that: 
1. The gingival inflammatory index was significantly 
higher for nonfunctional than for functional teeth. 
2. The distance from the cementoenamel junction to 
the alveolar crest was significantly greater in nonfunc-
tional compared to functional teeth. 
3. The distance from the cementoenamel junction 
to the apical end of the epithelial attachment was related 
directly to the distance from the cementoenamel junc-
tion to the alveolar crest. 
4. The periodontal membrane was narrower and the 
cementum thicker for nonfunctional than for functional 
teeth. 
CONCLUSIONS 
For the rhesus monkeys it is concluded that: 
1. Nonfunction increases gingival inflammation. 
2. Nonfunction leads to an increased loss of bony 
support for the teeth compared with functional teeth. 
3. The distances from the cementoenamel junction 
to the apical end of the epithelial attachment and the 
distances from the cementoenamel junction to the al-
veolar crest are highly correlated. 
4. Nonfunction leads to a narrowing of the perio-
dontal membrane. 
5. The cementum increases faster in thickness on 
nonfunctional than on functional teeth. 
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Announcements 
UNIVERSITY OF PENNSYLVANIA 
The University of Pennsylvania announces the following Con-
tinuing Education courses: 
Dr. D. Walter Cohen and associates will present a five-day 
Refresher Course for those in Limited Practice of Periodontics 
January 24th through 28th, 1972. This course for periodontists 
will review in detail such subjects as tooth movement as part of 
periodontal therapy, modifications in surgical technics including 
gingival and osseous grafts, new methods of temporary stabi-
lization and objectives and case planning for periodontal pros-
thesis. 
Drs. D. Walter Cohen and Morton Amsterdam will present a 
one-day Refresher Course in Periodontal Therapy Saturday, Feb-
ruary 19, 1972. This seminar will review current advancements 
in periodontal therapy for those who have had basic postgradu-
ate instruction in periodontics. 
Drs. Morton Amsterdam, D. Walter Cohen and associates will 
present a five-day course on Periodontal Prosthesis February 21st 
through 25th, 1972. This course is designed to correlate advanced 
restorative procedures and periodontal therapeutics in the treat-
ment of pathologic conditions of the teeth and their supporting 
structures. 
Drs. Manual H. Marks, Herman Corn and I. Stephen Brown 
will present a one-day Refresher Course: Adult Tooth Movement 
in Comprehensive Dentistry on March 15, 1972. This seminar is 
designed for those who have taken the course in Adult Tooth 
Movement in Comprehensive Dentistry or the equivalent, or for 
those who have had experience in adult tooth movement. Empha-
sis will be placed on the management of the more difficult adult 
tooth movement cases. 
Dr. Jerome S. Mittelman will present a one-day course on 
Getting Prevention Through to Your Patients on Wednesday, 
March 1, 1972. This course will discuss upgrading dental practice 
by using new practical motivation technics. The discussion will 
show how a new patient is introduced into the preventive prac-
tice step by step and will also detail ways of getting former pa-
tients to accept the preventive program. 
For further information please write: Continuation Courses— 
University of Pennsylvania, School of Dental Medicine, 4001 
Spruce Street, Philadelphia, Pennsylvania 19104. 
UNIVERSITY OF LOUISVILLE 
SCHOOL OF DENTISTRY 
The University of Louisville, Health Sciences Center, Preston 
and Walnut Streets, Louisville, Kentucky, announces the follow-
ing course: 
Periodontics 1972, a one-day continuing education course. 
Dr. A. Gargiulo, Loyola University, March 16, 1972. 
